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FIGURE 2.1 Diode Symbols: (a) PN junction diode, 
(b) MN Schottky barrier diode 
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Example 2.1 Relative Forward-Biased 
PN Junction Diode Current Magnitudes 

Use Shockley's expression to determine the diode 
current for V D = 0.1, 0.2, 0.5, 0.7, 0.8, 1, and 2.3 V. 
Use I s = 10 11 A and assume room temperature. 
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Example 2.2 Relative Reverse-Biased 
PN Junction Diode Current Magnitudes 

Use Shockley's expression to determine the diode 
current for V D = -1, -10, —100, and —200 mV. As 
in Example 2.1 use I s = 10~ 14 A and assume room 
temperature. 
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FIGURE 2.3 Piecewise Linear Diode Model: (a) Diode current versus diode voltage, (b) Diode svmbol 
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SPICE (Simulation Program with Integrated Circuit Emphasis is a general- 
purpose, open source analog electronic circuit simulator. It is a program used in 
integrated circuit and board-level design to check the integrity of circuit designs 
and to predict circuit behavior. 


https://en.wikipedia.org/wiki/SPICE 
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The nonlinear current source Ip has a value accord¬ 
ing to the empirically modified Shockley expression 
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TABLE 2.2 

SPICE DC Diode Model Parameters 




Symbol 

Name 

Parameter 

Units 

Default 

Typical 

Is 

IS 

Saturation current 
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IE-14 

IE-14 
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RS 

Parasitic resistance 
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0 

10 

N 
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1 
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TABLE 2.3 

SPICE Transient Diode Model Parameters 




Symbol 

Name 

Parameter 

Units 

Default 

Typical 
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Example 2.3 Diode-Resistor AND Gate 

For the two-input diode-resistor AND gate of Figure 
2.6, show that if V IXA is 1 V above V INB/ D A is cutoff. 
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Example 2.4 Level-Shifted Diode-Resistor 
AND Gate 


Find the output low and high voltages for the level 
shifted diode-resistor AND gate shown in Figure 
2.8a. Use V< < = 4 V, -V„ = -4 V, V D (ON) = 0.7 
V, R„ = 1 ka and R L = 2 kft. 
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